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Abstract  
 
Antioxidant agents play an important role in inhibiting free radical molecules activity thus preventing the cancer disease. This current 
study aimed to evaluate antioxidant and cytotoxicityproperties of ethyl acetate fractions of Pandanustectorius fruit extract on HeLa 
cell lines. The radical scavenging activity was measured by the 1,1-diphenyl-2-picrylhydrazyl (DPPH) method. The cytotoxicity was 
measured by the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay against human HeLa cell lines. The result 
showed that all ethyl acetate fractions of P. tectoriusfruit had high antioxidant property. All of seven fractions of the ethyl acetate 
extract were observed based on the IC50 value and had high DPPH free radical scavenging activity with the IC50 value range from 0.3 
to 2.4 mg/ml compare to positive control,quercetin(IC50= 0.2 mg/ml). Based on the DPPH free radical scavenging activity (antioxidant 
property), three of seven fractions were chosen for the MTT assay to analyze their cytotoxic activity as anticancer potential agent 
against HeLa cell lines.From MTT result, one of tree fractions were showed cytotoxicity activity against HeLa cell lines with the 
IC50value is 12 µg/ml (less than 30 µg/ml), while anothertwo fractions was found not cytotoxic against HeLa cell lines.It is clearly 
indicated that P. tectoriusfruit has a very good potential as antioxidant and anticancer agent. 
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INTRODUCTION 
 According to World Health Organization 
(WHO), cancer is a major cause of death worldwide 
which is about 8.2 million deaths in 2012. The main 
causes of cancer death are cancers of lung (1.59 
million deaths), liver (745 000 deaths), stomach 
(723 000 deaths), colorectal (694 000 deaths), 
breast (521 000 deaths), oesophageal cancer (400 
000 deaths) and cervical cancer (270 000 deaths) [1] 
. Radiotherapy, surgery and chemotherapy are such 
of cancer treatments that have been used to cure the 
cancer. However, most of these treatments had 
adverse effects. They are not only giving side 
effects to the patient, but also need more cost to 
treat the cancer with modern technology. Therefore, 
it is necessary to find the alternative treatment that 
based on the natural product, easy to obtain, 
affordable, cheap and does not or less have side 
effects to the patient.  
A natural product is a substance that is pro-
duced by a living organism that can be found in 
nature. Plant is one of the natural products that have 
a lot of phytochemicals with various bioactivities 
like anti-inflammatory, antioxidant and anticancer 
activities [2]. It had been proof from some studies 
where extracts from natural products like vege-
tables, medical herbs and fruits have positive effect 
against cancer compared with fluent hormonal 
treatments or chemotherapy [3]. There are a lot of 
sources natural products such as from marine and 
terrestrial, animal, microbes and plants. As an 
example one of the natural products from mangrove 
plants is Pandanustectorius. According to the 
Zhang et al., the fruit of Pandanus tectorius contain 
fifteen compounds which are ten phenolic 
compounds and five flavonoids [4]. Many phenolic 
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compounds have been reported to possess anti-
inflammatory, antibacterial, antiviral, anticancer 
and potent antioxidant activity [5] .  
Antioxidants are chemicals that interact with 
and neutralize free radicals, thus preventing them 
from causing harm. Antioxidants are also known as 
“free radical scavengers”. To prevent the types of 
free radical damage associated with cancer 
development, the increased levels of exogenous 
antioxidant in laboratory and animal studies had 
been shown. So, there are some studies recorded 
that, the risk of cancer development in human body 
can be lower by taking dietary antioxidant sup-
plements. Many antioxidant substances have anti-
carcinogenic properties and anticancer activity [6]. 
Thus, the antioxidant activity from Pandanus 
tectorius shows the potential of this plant as an 
anticancer. 
 
METHODOLOGY 
Pandanus tectorius fruit wascollected at the 
beach of BatuRakit in Kuala Terengganu, Tereng-
ganu, Malaysia on July and August 2015. Usually, 
the season of this fruit is on March until August. 
The collected fruit were separated into keys and 
core. They were minced and then kept in -80°C for 
two nights. After that, the sample was dried using 
freeze dry and grinded to be a sample powder. The 
sample was weighted and macerated in methanol 
solvent. The mixture was left at room temperature 
24 hours. After 24 hours, the sample was filtered 
using filter funnel and filter paper. Then, the liquid 
part was evaporated using the rotary evaporator 
until they were become concentrated to be methanol 
extract. The residue was maceratedagain follow the 
samestep   (5-7 times) or until the solvent part 
become colourless and evaporated to get methanol 
extract.All methanol extracts were combinied and 
weighed. After that, the methanol extract was 
continued to the fractionation process using water, 
hexane, and ethyl acetate by separating panel. The 
process of partition was carried based on the 
increasing of solvent polarity from non polar 
(hexane)to more polar solvent(ethyl acetate) with 
ratio 1:1 (v/v). Then, the hexane and ethyl acetate 
extracts from thepartitioning were evaporated by 
using rotary evaporator to become crude. Mean 
while, the water extract was lyophilized on the 
freeze drier [7] The fractionation of ethyl acetate 
extract was done by column chromatograpy using 
some solvents (hexane, chloroform, ethyl acetate, 
and methanol). 
The quantitative antioxidant activity of the 
Pandanus tectorius fruit was determined using the 
DPPH free radical scavenging assay. Evaluation of 
radical scavenging activity of antioxidant in the 
plant against a chemically-synthesized radical was 
determined by using DPPH assay. The procedure of 
96 well plate methods from Kanski et al. [8] was 
used in this assay. The cytotoxicity of Pandanus 
tectorius on cancer cells was done by MTT assay. 
This assay was performed according to modification 
of the methodology reported by Lee et al. [9] . The 
period of this method was about 5 days. For first 
day, seed cell was done where 5 ml of complete 
media were prepared. All the media from the cell 
culture flasks were removed and washed by 3 ml 
PBS for twice. 1 ml of trypsin was added and the 
cell culture were incubated about two minutes (for 
detach cell from flask). Then, 5 ml of complete 
media were added into flask. After that, 10 µl of 
cells in the media was stained with 10 µl of trypan 
blue and was removed into the haemocytometer for 
counting the viability HeLa cell to determine the 
volume of media needed in the cell culture. 30.67 
ml volume of media was added into the petri dish 
that contains cells. Moreover, the cells were 
cultured in the 96-steriled well plate. Each wellwas 
loaded with 100 µl of cells that contain complete 
media and were incubated at 37 
º
C with 5 % CO2, 
95 % air and complete humidity. For dilution of 
sample, 10 mg of fraction Pandanustectorius was 
mixed with 1 ml of DMSO in 1.5 ml appendorf 
tube. Then fold dilution by placing seven appendorf 
tubes. The first appendorf tube was added with 6 µl 
of sample and 994 µl of complete media. The first 
tubes were suspended first and 500 µl were 
transferred into other tube continuously until last.  
For day two, all the media was removed from 
96-well plate that contain cell culture and were 
replaced with the samples. Then, this 96-well plate 
was incubated about three days. After three days, 
the MTT assay were carried out in the dark where 
40 mg of MTT powder was freshly prepared by 
dissolving 8 ml of PBS. 20 µl of MTT solution was 
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added into each well and were covered with 
aluminium foil then were incubated about four 
hours. After incubation, all media in the well were 
discharged and were replaced with 100 µl DMSO 
then were incubated about 10 minutes. After that, 
the absorbance was read by ELISA plate reader at 
571 nm. Furthermore, the percentage of cell 
viability and cell death were measured according to 
the following formula. 
 
Cell viability (%) = Absorbance sample 
 
Cell death (%) = 100 – cell viability 
The inhibition concentration for 50% (the IC50 
value) was determined by using a graph of cell via-
bility against concentration of stock. This IC50 were 
represented as the concentration that decreases 50% 
of the growth of cell. 
RESULTS AND DISCUSSION 
 
Antioxidant activity 
Results on Figure 1 and 2 shows that all of 
seven fractions of the ethyl acetate extract have high 
DPPH free radical scavenging activity compare to 
standard quercetin (IC50 =  0.2 mg/ml), with the 
IC50value range from 0.3 to 2.4 mg/ml. The DPPH 
free radical had been widely used to predict the 
antioxidant activities (the free radical-scavenging) 
because it is a stable free radical [10]. Duan et al. 
[11] stated that DPPH are used for determining the 
compound of the free radical scavenging activities. 
This study was conducted to determine antioxidant 
activity of ethyl acetate properties of P.tectorius 
fruit fractions (PFF). Some studies reported that 
ethyl acetate extract were usually rich with 
chemical constituents such as terpenoids, alkanoids, 
tannins, saponins, flavonoids and phenolics [12]. 
According to Praveen and Awang [13] ; Hermien et 
al. [14] , the major contributors to the antioxidant 
activity among all of these compounds is phenolics 
where it is semi polar compound. There was a 
correlation between phenolic compounds of P. 
tectorius fruit with free radical scavenging activity. 
The higher total phenolic compound means that the 
higher the antioxidant activity. Figure 1 and 2 
showed the graph of the percentage of antioxidant 
(%) against concentration of the seven fraction of 
sample (mg/ml). They are observed based on the 
fifty percent inhibition concentration of the DPPH 
free radical scavenging activity (IC50). This study 
used the standard quercetin as positive control, the 
IC50value is 0.2 mg/ml. From the graph showed that 
the IC50 value range of all seven fractions of the 
ethyl acetate extract is between 0.3 to 2.4 mg/ml. 
The IC50 value of PFF and standard quercetin has 
only lower significant different which means that 
seven PFF have high antioxidant activity. 
Anticancer potency 
 
Anticancer potencyof P. tectorius was 
studied based on their cytotoxicity properties by 
MTT assay of ethyl acetate fractions of P. tectorius 
fruit extract against HeLa cell lines. There are three 
fractions (fraction 4, 6 and 7) from seven fractions 
that had been chosen to test their cytotoxicity 
property against HeLa cell lines. There are three 
fractions (fraction 4, 6 and 7) from seven fractions 
that had been chosen to test their cytotoxicity 
property against HeLa cell lines. The fractions were 
chosen based on the highest antioxidant activity. 
According these three fractions, only fraction 7 
(Figure 3) was showed cytotoxic against HeLa cell 
lines with the IC50 value is 12µg/ml, while others 
fractions were not showed cytotoxic activity against 
HeLa cell lines (Figure 4 and 5).  Fraction 7, 4 and 
6 had been chosen from seven fractions based on 
the higher free radical scavenging activity. 
Furthermore, Andriani et al., [15] states that the 
results obtained were interpreted as follows; the 
IC50 value less than 1.0 µg/ml is defined as highly 
toxic, the range between 1.0 to 10.0 µg/ml is toxic, 
the range from 10 to 30 µg/ml is moderately toxic, 
and the value more than 30 µg/ml is defines as non-
toxic. Only the sample extract with the IC50 value 
lower than 30µg/ml is considered toxic and have the 
potential as anticancer agent. 
 
 
 
Absorbance blank 
X 100 
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Figure 1. The percentage of DPPH free radical scavenging activity of four fractionsfrom etyl acetate extract of                 
P. tectorius fruits with standard quercetin 
 
Figure 2. The percentage of DPPH free radical scavenging activity of three fractionsfrom etyl acetate extract of                 
P. tectorius fruits with standard quercetin 
 
Between these three fractions, only fraction 7 
thas has the IC50 value lower than 30µg/ml which is 
12µg/ml. Its means that, fraction 7 was toxic against 
HeLacell lines. The graph in the Figure 4 and 5 
showed the data is above the IC50 value and means 
that both fractions are not toxic. Even though 
fraction 4 and 5 has higher antioxidant activity but 
they do have potential as anticancer agent against 
HeLa cell lines. Maybe it has benefits for other 
activity like antibacterial, anti-inflammatory and 
others. This can be identifying by further study of 
anticancer activity of P.tectorius on other cancer 
cell lines than HeLa cell lines (human cervical 
cancer). 
 
 
 
 
Figure 3.Cytotoxicity activity of fraction 7 against  
HeLa cell lines. 
 
Moreover, Andrianiet al. [16] reported that 
ethyl acetate extract from P.tectorius fruits showed 
no cytotoxicity activity against HeLa cell lines. 
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Figure 4.Cytotoxicity activity of fraction 4 against  
HeLa cell lines 
 
 
Figure 5.Cytotoxicity activity of fraction 6 against HeLa 
cell lines. 
While in our present study, there was found 
one fraction from ethyl acetate extract that have 
shown cytotoxicity activity against HeLa cell lines. 
Antagonistic effect between chemical constituents 
in the extract could have had a responsible to this 
activity, hence the fraction (F7) showed high 
cytotoxic activity against HeLa cll lines. Further 
fractionation of the ethyl acetate extract would 
beinfluence to the fraction’s activity and yielded 
higher activity than its extract. Antagonistic 
relationship among phytochemicals would be effect 
the efficacy of crude extracts was reported by 
Milugoet al [17] in 2013. 
CONCLUSION 
 
The results found that the natural chemical 
constituents derived from P.tectoriusfruit extracts 
has very good potential use in the pharmaceutical 
industry as antioxidant and anticancer agents. 
 
ACKNOWLEDGEMENT 
 
We sincerely thanks to Institute of Marine 
Biotechnology (IMB), Universiti Malaysia 
Terengganu (UMT), Malaysia for doing research 
and laboratorywork facilities.The authors wish to 
thank the Ministry of Higher Education(MOHE) – 
Malaysia for the fund provided under the 
FundamentalResearch Grant Scheme (FRGS) Fasa 
I/2014 (Vote No. 59346). 
 
REFERENCES 
 
[1] WHO (2015). Cancer: The Problem. World 
Health Organization. 
[2] Pezzuto JM. Plant–derived anticancer agents. 
Biochemical Pharmacology. 1997:53:121-133. 
[3] Wu J, Wu, Yang BB. Anticancer activity of 
Hemsleyaamabilis extract. LifeScience. 2002: 
71: 2161-2170. 
[4] Zhang X, Guo P, Sun G, Chen S, Yang M, Wu 
H, Xu X. Phenolic compounds and flavonoids 
from the fruits of Pandanus tectorius Soland. 
Journal of Medicinal Plants Research. 
2012:6(13):2622-2626. 
[5] Huang WY, Cai Y, Zhang Y. Natural phenolic 
compounds from medical herbs and dietary 
plants: potential use for cancer prevention, 
nutrition and cancer. 2009:62(1): 1-20. 
[6] Johnson IT, Williamson G, Musk SR. Anti-
carcinogenic factors in plant foods: a new class 
of nutrients. Nutrition Reviews. 1994: 7: 175-
204. 
[7] Abrahim NN, Kanthimati MS, Abdul Aziz A. 
Piper betle shows antioxidant activities, 
inhibits MCF-7 cell proliferation and increases 
activities of catalase ad Superoxide dismutase. 
BMC complementary and alternative medi-
cine. 2012:12: 220. 
[8] Kanski J, Aksenova M, Stoyanova A, 
Butterfield DA. Ferulic acid antioxidant pro-
tecttion against hydroxyl and peroxyl radical 
oxidation in synaptosomal and neuronal cell 
culture system In Vitro: Structure-activity 
Studies. Journal of Nutritional Biochemistry. 
2002:13: 273-281. 
   
 
0
25
50
75
100
125
150
175
200
0 20 40 60 80
P
e
r
c
e
n
ta
g
e
 o
f 
C
e
ll
 V
ia
b
il
it
y
 
(%
) 
Concentration of sample (µg/ml) 
No IC50 
ALOTROP  Jurnal Pendidikan dan Ilmu Kimia. 2017: 1(2): 106 – 112    ISSN  2252-8075 
 
Musa, N.S, Nadia M.Ramli, Jaznizat. Saidin, Yosie Andriani             112 
 
[9] Lee JY, Hwang WI, Lima ST. Antioxidant 
and anticancer activities of organic extracts 
from Platycodongrandiflorum A. De Can-
dolle roots. Journal of Ethnopharmacology. 
2004: 93(5): 409-415. 
[10] Hu FL, Lu RL, Huang B, Ming L.Free 
Radical scavenging activity of extracts 
prepared from fresh leaves of selected 
Chinese medicinal plants. Fitoterapia. 2004: 
75(1):14-23. 
[11] Duan XJ, Zhang WW, Li, XL, Wang BG. 
Evaluation of antioxidant property ofextract 
and fractions obtained from a red alga, 
Polysiphoniaur ceolata. Science Direct. 
2004:95(1):37-43.  
[12] Riaz, T., Abbasi, M.A., Aziz,U.R., Shahzadi, 
T., Ajaib,M and Khan,M. Phytochemical 
Screening Free Radical Scavenging, 
Antioxidant Activity and Phenolic Contect of 
Dodonaca Viscose Jacq. Journal of Serbian 
Chemical Society. 2012: 77(4):423-435. 
[13] Praveen KR, Awang B. Antioxidant Activity, 
Total phenolic and flavonoid content of 
Morindaci trifolia Fruit extracts from various 
extraction processes. Journal of Engineering 
Science and Technology. 2007: 2(1): 70-80. 
[14] Hermien N, Mulyadi T, Nanik SA, Ami SJS. 
Antioxidant activities of extracts of Trengguli 
stem bark (Cassia fistula L.) International 
Journal of Applied Science. 2012:12(4): 85-89. 
 
 
 
 
 
 
 
 
 
 
[15] Andriani Y, Effendy MAW, Habsah M, 
Sifzizul TMT. Antibacterial, radical-
scavenging activities andcytotoxicity pro-
perties of Phaleria macrocarpa (Scheff.) 
Boerl leaves in HepG2 cell lines. 
International Journal of Pharmaceutical 
Sciences and Research. 2011:2(7): 1700-
1706. 
[16] Andriani Y, Ramli NM, Syamsumir DF, 
Kassim MNI, Jaafar J., N.A.Azis, Marlina, 
L., Musa NS, Mohamad H., Phytochemical 
analysis, antioxidant, antibacterial and 
cytotoxicity Activities of keys and cores part 
of Pandanus tectorius fruits. Arabian Journal 
of Chem. 2015.http://doi.org/ 10.1016/ 
j.arabjc. 2015. 11. 003. 
[17] Milugo TK, Omosa LK, Ochanda JO, Owuor 
BO, Wamunyokoli FA, Oyugi JO, et al. 
Antagonistic effect of alkaloids and saponins 
on bioactivity in the quinine tree (Rauvolfia 
caffra sond.): Further evidence to support 
biotechnology in traditional medicinal plants. 
BMC Complement Alternative Meddicine. 
2013: 13: 285. 
 
  
How to cite this article 
 
Musa, N.S, Nadia M.Ramli, Jaznizat Saidin, Yosie 
Andriani.   Antioxidant And Cytotoxicity Propertise 
Of Ethyl Acetate Fractions Of Pandanus tectorius 
Fruit Against HELA Cell Line. Alotrop. 2017: 
1(2):110 – 112. 
 
